In the present study, the chemical composition of the essential oil obtained from the aerial parts of Aaronsohnia pubescens (Desf.) K.Bremer & Humphries (Asteraceae), a chamomile-like medicinal plant, was studied. Using both GC-MS and GC-FID methods, 58 volatile compounds could be identified representing 96.6% of the total essential oil composition. The main compounds in the essential oil were monoterpene hydrocarbons such as (Z)-β-ocimene (53.8%), myrcene (15.2%) and α-pinene (7.7%). Moreover, the essential oil of A. pubescens was tested for its antifungal activity against seven strains of phytopathogenic fungi , i.e. Aspergillus niger, A. flavus, Penicillium purpurogenum, P. jensenii, P. expansum, and Fusarium oxysporum f.sp. albedinis, using the disc diffusion method. With the exception of P. jensenii, A. pubescens essential oil demonstrated a considerable antifungal activity against all tested strains. The present results confirm the traditional use of A. pubescens as a food preservative.
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Makhloufi et al. Greger and Hofer [8] elucidated the structure of the main compound of a methanolic extract to be (2E,4E)-6-(2-thienyl)-2,4-hexadieneisobutylamide, together with decadien-isobutylamide and herniarin. From a methanolic extract, nine compounds, the flavones apigenin (and its glucoside apigetrin), luteolin (and its glucoside cyaroside) and quercetin (and the glucoside isoquercitrin), two coumarins (herniarin, 3,4-dehydroherniarin) and the already known (2E,4E)-6-(2-thienyl)-2,4-hexadiene-isobutylamide were identified. Up to now, only one study examined the essential oil composition of A. pubescens collected in Ghardaia (Algeria) [7] .
In the present study, the chemical composition of an essential oil from A. pubescens from Southwest Algeria and its antifungal activity against strains of phytopathogenic fungi were elucidated. In Table 1 , parameters of the physicochemical characterization of the essential oil are given. The odor of the oil can be described as fresh, harsh, berry-like, with a slightly citrus and spicy mace note.
Fifty-eight compounds were identified, representing 96.6% of the total essential oil composition using GC-FID and GC-MS methods.
In contrast to the essential oil sample from Ghardaia [7] , the sample from Béchar region is largely constituted of monoterpenes (90.5 %), whereas sesquiterpenes make up only 5.5% of the essential oil. The monoterpene hydrocarbons (Z)-β-ocimene (53.8%), myrcene (15.2%) and α-pinene (7.7%) were the main compounds. Only few of the constituents identified in the present study had also been found in the Ghardaia sample [7] , i.e. bornyl acetate, myrtenyl acetate, γ-cadinene and spathulenol. Moreover, the identity of isochrysanthemic acid ethyl ester, which made up 26.5% of the essential oil from Ghardaia [7] could not be confirmed. The mass spectrum does not agree with the assumed structure, and the measured retention index (RI = 1856) is not consistent with the literature. Several attempts to elucidate the structure of this unknown substance via chemical derivatization and GC/MS have not succeeded so far.
The results of the antifungal activity testing given in Table 3 gave evidence that A. pubescens essential oil is highly effective (inhibition zones >30 mm) against Aspergillus niger and Penicillium purpurogenum from dates and shows a very good antifungal activity against all other strains with the exception of Penicillium jensenii (inhibition zone <18 mm), the growth of which was only moderately inhibited. The antifungal effects can be mainly attributed to the monoterpene hydrocarbons β-ocimene [9] and α-pinene [10] . In conclusion, our study demonstrated that the essential oil of A. pubescens exhibited a distinct antifungal activity against phytopathogenic fungi thus supporting, together with a previous investigation of antibacterial activity [11] , the traditional use of the plant in food preservation. As fungal plant pathogens not only contribute to crop failures and food spoilage, but also produce a variety of mycotoxins (e.g. carcinogens) thus causing economical and nutritional challenges, as well as health threats, this essential oil could be employed in the control of agricultural crop diseases [12, 13] . Clevenger-type apparatus yielding 0.8% (v/w) of a pale-yellow essential oil. The distilled essential oil was dried over anhydrous sodium sulfate, filtered and stored at +4°C until analysis.
Essential oil analysis:
The essential oil was physicochemically characterized using methods according to the International Organization for Standardization (ISO), i.e. relative density (ISO 279), optical rotation (ISO 592), refractive index (ISO 280), acid value (ISO 1242) and ester value (ISO 1241).
Simultaneous GC/FID and GC/MS analyses were carried out as reported earlier [14] . Components were identified by comparison of detected mass spectra with data from NIST [15] , Adams Essential Oils [16] , MassFinder [17] and our own library of reference substances. Retention indices of reference compounds and from literature data [18] , ESO 2000 upd. 2006 (Leffingwell & Associates, GA, USA, 2006) were used to confirm peak identification. Quantification of compounds was performed via peak area calculations of the FID chromatogram.
Antifungal assays:
The antifungal activity was evaluated by paper disc diffusion and dilution methods against 7 selected fungi:
Aspergillus niger, A. flavus (1) and Penicillium purpurogenum isolated from dates, Penicillium jensenii, P. expansum and Aspergillus flavus (2) isolated from wheat, and Fusarium oxysporum f. sp. albedinis isolated from infected palm trees.
For the agar disc diffusion method, the fungal cultures were grown on potato dextrose agar (PDA). The mycelial mat of a 7-day old culture was washed and suspended in normal saline solution. The colony forming units (CFU/mL) of suspended culture were determined and the inocula were adjusted to 10 6 CFU/mL. Inocula of 0.1mL were applied to the PDA. Paper discs (diameter 6 mm) were impregnated with 10 μL of undiluted essential oil and placed on the inoculated plates. The plates were left for 30 min at room temperature and then incubated at 37°C for 24 h. Following incubation, the diameters of the inhibition zones were measured. Control assay discs were also used; all tests were performed in triplicate [19] .
